Agglomeration is the main problem that prevents large-scale implementation of nanodiamonds in the production of composites. Mechanical alloying was applied for crushing the agglomerates and to obtain uniform distribution of the primary nanodiamond particles in aluminium matrix composites. The commonly used X-ray diraction method fails to detect non-agglomerated diamond nanoparticles 5 to 6 nm in size, if they are incorporated in a metal matrix. Synchrotron radiation was used for the identication of non-agglomerated nanodiamonds.
Introduction
Aluminium is one of the metals widely used in engineering. There is always an industrial demand for new aluminium based materials with enhanced service properties. One of the ways to enhance service properties is the development of composite materials, including aluminium matrix composites with powdery reinforcing particles [15] . Combinations of aluminium with various ceramic and carbon particles are well known composites.
The most available particles about 10100 µm in size are widely used. In this case, there is a limitation on size of the items including the coating, as the non-uniformity of the properties is manifested in the small sized items.
Composites with large reinforcements cannot be used in cases when there are strict requirements to the surface quality. These negative eects can be avoided by using nanopowders as reinforcing particles. The nanodiamonds produced by detonation synthesis belong to actual and industrially produced nanopowders [68] . The size of the primary nanodiamond particles is 46 nm. The problem that hinders wide industrial application of nanodiamonds is agglomeration. If the primary particle size is 5 nm, the agglomerate size is hundreds of micrometers. In this work, mechanical alloying is proposed for breaking the agglomerates [913]. were not considered because of the discharge stabilization). According to the data obtained, the concentration of carbon in the sample was 910% in conversion to volume percent. Average by depth oxygen concentration did not exceed 2%. To identify non-agglomerated nanodiamonds in the metal matrix, it was proposed to employ synchrotron radiation [16, 17] . In advance X-ray diraction patterns from the primary nanodiamond powder with the employ- 
